The Schrodinger operators with potentials p(x) which do not necessarily converge to a constant at infinity will be discussed. The potential p(x) = *i/|*|, x = (x\, x 2 ,--, x n ) G I^> * s an example. The radiation condition associated with such Schrόdinger operators is shown to have the form Vw -iyfk(vR)u = small at infinity, where R = R(x, λ) is a solution of the eikonal equation \VR\ 2 = 1 -p(x)/λ. This radiation condition is "nonspherical" in the sense that v^ is not proportional to the vector 3c = x/\x\ in general. The limiting absorption principle will be obtained using a priori estimates for the radiation condition.
Introduction. Let us consider the inhomogeneous Schrodinger equation TV (0.1) (T-λ)u= -££> 2 M+ V(x)u-λu=f inR^,
where Dj = d/dxj + ibj(x) with the "magnetic potentials" bj(x), λ is a positive number, the "potential" V(x) is a real-valued function on R^ and f(x) is a given function. In this paper we are going to consider a class of potentials V(x) which contains potentials V(x) such that V(x) = 0(1) and dV/dXj = O(\x\~λ) at x = oo. One example of such a function is V(x) = ^i/lxl where x λ is the first coordinate of x = (x 1? x 2 ,..., x N ) G R^. We shall study the limiting absorption principle and the unique existence of the solution u = u(λ, f) of the equation (0.1) introducing a "nonspherical" radiation condition
(0.2) (Dj-i}/λβj)u(x)
is small at x = oo (j = 1,2,..., N).
2) is nonspherical in the sense that β = (β l9 β 2 ,..., β N ) is the outward normal of a surface which is not a sphere in general, whereas it seems that the outward normal x = x/\x\ of a sphere always appeared in the radiation conditions which were used up to now for various types of Schrodinger operators. Let us first assume that V(x) becomes small at x = oo. Then the unique existence of the solution u = u(λ, f) of the equation (0,1) with 332 YOSHIMI SAITO the appropriate boundary conditions at infinity x = oo has been studied in many papers, some of which will be mentioned later. The conditions at infinity have been various kinds of generalizations of the Sommerfeld radiation conditions (0.3)
as |JC| -> oo.
In 1962 Eidus [6] showed that the unique existence of the solution w(λ, Here V(x) is assumed to be decomposed into the sum of the long-range potential F x (x) and the short-range potential V 2 (x), i.e., we have In this case the Hmiting absorption method can be applied to the operator L (Saitδ [21] , [22] ). The radiation condition for L has the form (0.12)
V(x)
, is regarded as an L^S^'^-valued function on (0, oo).
There exists another type of radiation condition. Let V{x) be the sum of a long-range potential V λ (x) and the short-range potential V 2 (x) and let bj(x) = 0. Saitδ [21] , [22] and Isozaki [9] proved that the estimate The transformation of the operator T to the ordinary differential operator (0.10) works in the proof of (0. 
)).
In all these works the outward normal x of the unit sphere appears in the radiation condition and the limiting absorption principle holds for the operator (0.10) as well as the Schrodinger operator T. Therefore all these radiation conditions may be classified as "spherical" radiation conditions.
The potential that we are going to consider is "wilder" than a longe-range potential or an oscillating long-range potential in the sense that our potential V(x) essentially satisfies only the first two conditions of (0.18). The Schrodinger operator with such a potential has been studied from various viewpoints. There are many papers discussing the essential selfadjointness of Schrodinger operators (see e.g., Kato where R(x, λ) is a solution of the eikonal equation
Though β is the outward normal of the surface R(x, λ) = r, this surface is not necessarily a sphere. In fact, when V(x) = Xx/|x|, the surface R(x, λ) = r is an ellipsoid. We can also see that the usage of the operator (0.10) instead of the Schrδdinger operator T is inadequate. It seems that the radial variable r = | JC| should be replaced by R(x, λ) in our situation. At the same time another proof for the limiting absoφtion principle for our potential along the line of Eidus [6] It is also expected that we could develop spectral and scattering theory for our potential. This will be discussed elsewhere.
We shall give the rigorous definition on the potentials V(x) and bj(x) and state our main theorem in §1. In the following two sections ( §2 and §3) we shall show two a priori estimates for a solution of the Schrδdinger equation (0.1). These estimates will be used in §4 to show the limiting absorption principle for large enough λ, whence follows the uniform (UC) The unique continuation property holds for the differential operator T = -Δ + p + ρ.
As for the potential p(x) we need another assumption.
Assumption 1.2. (R) There exists λ 0 (> sup xeR Λr p(x)) such that for any λ > λ 0 the differential equation
has a solution R = R(x, λ) for \x\ > r 0 which satisfies the follow-
3 function for |x| > r 0 , r 0 being as above,
(ii) Setting
we have 
We set h Notation 1.5. R: real numbers, C: complex numbers, (iv) Set (1.23) M ± = {z = λ ± iμ/\ < λ < λ 2 , 0 < μ < μ 0 } with λ 0 < λ x < λ 2 and In the following two sections we shall give a priori estimates for the solution of the equation (1.15). They will be used in §4 to show the proof of Theorem 1.6. Some concluding remarks will be given also in §5.
A priori estimate for (D -i{z β)u.
Let us start with the definition of several functions and differential expressions which will be used when we get an a priori estimate for (D -iyfz β)u. 
2) l^f
where r Q is as in Assumption 1.1 and the square root {z of z is taken in such a way as Im -{z > 0.
(ii) We set 
and
Let R λ = Ci^ with c 1? r 0 given in Assumption 1.2. Take p G C°°(R) such that 0 < p < 1, dp/dr > 0 and We define φ(r) by The third term in the left-hand side of (2.15) may be simplified by using the next lemma. (
. Let w, / = (T -z)u, Φ(R) and B be as in Proposi-

ii) Lei u be a solution of the equation (T λ -z) = / WJYΛ Z G C,
The proof is essentially the same as the proof of Lemma 2.4 in Ikebe-Saitδ [7] , so we omit it. Let Set φ(x) = φ(\x\) = (1 + \x\) 2θ P R (\x\) Multiplying both sides of (T -z)u = / by φ(x)u, integrating on R^ and using partial integration, we get . It follows from Lemma 2.7 with V(x) = j^( c) 4-β(jc) that M, e L 2 δ . Let us estimate each term of (2.40). In the following J Lj (J Rj ) means the 7 th term of the left (right)-hand side of (2.40).
(1) Take a constant Λ^ (> Λ x ) so that we have only to estimate ||Λw|| δ^i and |||η|w|| β _i by using Corollary 2.9 to get (2.59) from (2.72) for z = λ + iμ with 0 < |μ| < μ v (7) The case that z = λ + iμ e M with μ λ < \μ\ < μ 0 is easy. Take the imaginary part of the relation ((Γ -z)w, u) 0 = (/, u) 0 The estimate (3.1) is obtained from (3, 8) , (3.9) and (2.59) in Proposition 2.10. where we have used the relation β 2 = 1 -p(x)/λ. Multiply both sides of (4.2) by (1 + T) 2(δ~l) and integrate it on (Γ o , oo) with T o large enough. Then, using (2.24), (3.7) and the condition \\(D -iσβ)u\\ 8 _ 1 E < oo, we get with T large enough, whence directly follows that where we should notice that the first tow terms of the left-hand side of (2.40) are expressed as (5.8) the first two terms of the left-hand side of (2.40)
We shall have to use Lemma 2.8 as in the proof of Proposition 2.10. Thus the proof will be quite similar to that of Proposition 2.10. 1,1986 has a solution R(x, λ) for all sufficiently large λ, and R(x, λ) satisfies all requirements given in Assumption 1.2 if p(x) satisfies Assumption 1.1, (p). Along the line of Lions [14] , Barles defined R(x, λ) by -0, £(1) = and proved that R(x, λ) is a solution of the eikonal equation and also that R(x, λ) has the smoothness required in Assumption 1.2. Thus only Assumption 1.1 is needed to guarantee that all the results given in this work hold.
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